Postoperative arterial oxygen tension was measured in a group of patients. Unacceptably low levels were found in 32% of the patients and this hypoxaemia persisted in some cases for three days. The results enforce the principle that some patients should be given prolonged oxygen therapy and this should cease only when blood gas analysis demonstrate the patients ability to maintain a safe Pa0 2 breathing air.
INTRODUCTION
Frequent postoperative arterial hypoxaemia has been documented on numerous occasions, especially in the immediate postoperative period.
It is, however, not appreciated by many medical officers working in surgical wards that severe hypoxaemia may extend well into the postoperative period and the present study was undertaken to demonstrate this phenomenon.
METHOD
Thirty-one consecutive patients undergoing routine abdominal surgery were SUbjected to arterial blood gas analysis preoperatively and on each of the first three postoperative days. All blood samples were taken with the patient breathing air and in those who were receiving oxygen therapy, this was ceased for 20 minutes before the blood samples were taken.
RESULTS
The arterial p co• was not elevated in any of the investigations. The mean arterial oxygen tensions are shown in Figure 1 .
The Pa0 2 ranged between 11· 6 and 4·8 kPa (87 and 36 mm Hg).
Patients with a Pa0 2 below 7 kPa (52·5 mm Hg) were regarded as having an unacceptable arterial oxygen tension and ward medical staff were advised to give these patients oxygen by face mask. There were 10 patients who fitted into this category (i.e. 32% of the total sample). Several patients had an unacceptable Pa0 2 on more than one day: seven patients (23%) had a Pa0 2 below 7 kPa on the first postoperative day while on day 2 and day 3 the numbers were 8 (26%) and 6 (19%) respectively.
The 10 patients with a postoperative Pa0 2 below 7 kPa (52·5 mm Hg) exhibited the following characteristics :
(a) average age was 65 years (b) 80% were long term heavy smokers (c) 30% were markedly obese (d) 70% had an obstructive expiratory spirogram (e) in 60% there was a diagnosis of chronic bronchitis on the hospital file (f) postoperative atelectasis was demonstrated radiologic ally in 70% of the cases. (g) the preoperative Pa0 2 was 8·3 ±0·5 kPa (mean±S.D.) (62±3'7 mm Hg).
DISCUSSION
Arterial hypoxaemia in postoperative patients occurs because of mismatching of pulmonary ventilation and blood flow. It is most severe in patients having operations which cause a marked reduction in functional residual capacity (F.R.C.) (e.g. upper abdominal surgery) and this is especially so in the obese (who have a low preoperative F.R.C.), the elderly (whose basal airways close prematurely due to loss of lung elastic recoil with age) and those with chronic bronchitis who have narrowed airways and an A. :\10RTON ET AL. elevated " closing volume". It IS not surpnsmg, therefore, that the 10 patients with an unacceptable postoperative arterial Po, had an average age of 65 years and all were either long term heavy smokers or were markedly obese (eight were smokers, two were obese and one was an obese smoker). The preoperative arterial Po, in this group of 10 patients was considerably below" normal". Recumbency reduces F.R.e. by about 10% and this is sufficient in many of these patients to cause considerable airway closure and arterial hypoxaemia. \Ve have, in fact, on several occasions, seen obese patients recumbent and premedicated with dangerous arterial hypoxaemia before operation.
Finally, in this group, the high incidenc~ of postoperative atelectasis is to be noted (70%). In the total sample of 31 patients, atelectasis was demonstrated radiologic ally in eight cases (26%) ; all but one of the patients with atelectasis were in the group unable to maintain their postoperative arterial Po, values above 7 kPa (52·5 mm Hg).
